Assessment of the intestinal permeability after a gastrectomy and the oral administration of anticancer drugs in rats: nitric oxide release in response to gut injury.
Although intestinal permeability is known to increase in conditions of stress (such as endotoxemia, septic shock, and ischemia-reperfusion), the mechanism of gut barrier dysfunction during chemotherapy remains to be elucidated. We designed an experiment in which a gastrectomy and anticancer drugs were administered to rats to assess the extent of damage or an increase in permeability of the intestinal mucosa. The rats were separated into the following groups: group A, no operation without an anticancer drug (control rats); group B, a gastric operation; group C, chemotherapy; and group D, a gastric operation followed by chemotherapy. Six rats were placed in each group. The groups that were given the anticancer drug received 45 mg/kg for 7 and 14 days, respectively. Intestinal permeability was determined by an injection of fluorescein isothiocyanate-dextran (FITC-D) intravenously and the measurement of the amount of FITC-D leakage in the luminal lavage. The plasma nitric oxide concentrations were measured spectrophotometrically by the Griess reaction. The cell surface expression of CD44 in the rat small intestine was evaluated immunohistochemically. During the entire experimental period, the FITC-D levels in the anticancer drug that was administrated to rats (groups C and D) were significantly higher than the levels in groups A and B (P <.001). Similarly, the plasma nitric oxide concentration increased significantly not only in groups C and D but also in group B (P <.05). A linear regression analysis revealed a positive significant correlation between FITC-D and the plasma nitric oxide levels (r = 0.617; P <.001). When the anticancer drug was administered, the intestine histologically revealed so-called mucosal atrophy and a decreased expression of CD44 within the intestinal mucosa. The administration of anticancer drugs impairs the gut barrier function, possibly by reducing the cell-cell and cell-matrix interactions. This may contribute to the development of hyperpermeability that is induced by an overexpression of nitric oxide.